internal nor external drainage of the gall-bladder has anything to commend it, except in the patient who is severely ill or when operation must be limited for some other reason. The management of the patient who is jaundiced or where stones are palpable in the common duct is again controversial.
In a search for guidance on this problem it is necessary to analyse the patients with 'gallstone' pancreatitis (316 cases). Stones were present in the common bile duct in 80 cases (25 %); this is a much higher incidence than would normally be expected. It can also be shown that the mortality for patients with stones in the common bile duct is considerably higher (26%) than in those where the duct is normal (17.8 %), although the difference is not statistically significant (x2=2.171).
For the patient found to have pancreatitis at laparotomy it seems rational to suggest not that the common duct should always be explored but that operative cholangiography, with aspiration of bile before injection of the dye, should be performed because of the high observed incidence of common duct stones. If stones are present the duct must be opened and the stones removed, but this manceuvre should be carried out with the utmost gentleness by someone experienced in common duct surgery. Under no circumstances is it justifiable to pass probes through the lower end of the common dile duct or tamper directly with the sphincter at this time. In the treatment of complications: Laparotomy may be required later in the course of an attack of acute pancreatitis in a minority of patients who develop one of the complications of the disease (Trapnell 1971). In the prevention ofrecurrence: Definitive surgery may be indicated during the convalescent period to eradicate some etiological factor such as gallstones or, very rarely, a functioning parathyroid adenoma which may have predisposed to the development of pancreatitis.
Clini.cal Course andPrognosi.s Analysis of 128 patients seen and treated personally confirms that acute pancreatitis is an unpredictable illness. In the majority of instances the course is in fact predictable, but in a minority an unexpected deterioration or rapid improve-ment of the patient's condition can occur, not only without warning but also as an apparent contradiction of the original clinical assessment of the patient's state. In particular, severe and most distressing pain can disappear rapidly. This aspect needs stressing at the present time when various new forms of treatment are being introduced, for there is a real danger that an improvement in the patient's condition may be attributed to some new drug when in fact it is part of the natural history of the illness. From this it follows that the evaluation of any form of treatment is extremely difficult. The probability that ethanol consumption causes chronic pancreatitis (CP) is favoured by two findings. (1) Fatty liver, CP and especially chronic calcifying pancreatitis (CCP) seem particularly frequent in two different areas: those countries in the well-nourished Western world where alcohol consumption is high (France, United States), and the intrertropical area where kwashiorkor is frequent (Sarles et al. 1965 , Sarles 1971 .
REFERENCES
(2) In France, enquiries into nutrition in patients with CCP matched with normal controls show that alcohol consumption (and fat and protein intake) is significantly higher in the former. Nevertheless, 20% of patients with CCP are not alcoholic and 5% do not drink, the lesions of drinkers and non-drinkers being similar; therefore, although the frequency of the disease is significantly correlated with alcoholism, it also appears in a small number of non-drinkers (excluding hyperparathyroidism and family cases).
What is Alcoholic Pancreatitis ?
There are no differences in the features and symptoms of the different etiological groups. The pathological features of CCP are evident during the first attacks of pain and long before the appearance of calcified pancreatic stones on the plain film of the abdomen. Characteristic features are: (1) the lobular topography of the lesions; at first, the lesions involve one lobule or a group of lobules surrounded by normal exocrine parenchyma. In later stages, some fairly well preserved lobules remain in the midst of fibrosis. (2) In the lesions are dilated acini or ducts surrounded by cuboidal cells, and the ducts contain protein precipitates which later calcify, forming stones. Fibrosis is always visible. Three-dimensional reconstruction of the ducts by serial slides (Nakamura et al. 1972) shows that the lesions have a ductal distribution, one branch of the duct of Wirsung and its territory being normal and the next one presenting the typical lesions. The precipitation of protein plugs in the ducts seems to precede the lesions of duct epithelium. But very soon, generally in front of protein plugs or stones, the epithelium atrophies and disappears, allowing the periductal fibrous tissue to proliferate and obstruct the duct. The increasing number of duct obliterations, due to either protein plugs, stones or fibrotic strictures, progressively separate the lobules from the extralobular ducts.
The frequency of intrapancreatic cysts and large extrapancreatic pseudocysts is explained by duct obstruction. The strictures of neighbouring organs -splenic vein, arteries, main bile duct and lymphaticsare explained by pancreatic and peripancreatic fibrosis.
The main symptoms of CCP are loss of weight and pain (either recurrent over 1-3 days, or occurring in the first half hour after meals over a period of days). In one-third of cases recurrent jaundice of short duration, appearing after an attack of pain and not accompanied by fever, is found. Diabetes and steatorrhoea usually develop. Cysts and pseudocysts, arteritis of the lower limbs, and segmental portal hypertension are frequent or fairly frequent complications.
By What Mechanism Could Alcohol Induce Chronic Pancreatitis ? It is generally assumed that alcohol consumption induces pancreatitis by a conflict between pancreatic hypersecretion secondary to gastric Hsecretion and a spasm of the sphincter of Oddi, but it has been proved in our laboratory that pancreatic secretion after alcohol consumption is less than after a normal meal and that the lesions secondary to ampullary stenosis are essentially different from those of CCP (Sarles et al. 1965) . It is therefore necessary to reappraise the action of alcoholism.
(1) In the dog: Cueto et al. (1967) claimed to have produced chronic pancreatitic lesions by giving 5 g/kg ethanol for at least two months. In our laboratory we have failed to obtain pancreatitic lesions by giving the same dose for two years. Tiscornia, Gullo & Sark (1972) have recently demonstrated that administration of intravenous alcohol strongly inhibits the pancreatic secretion of proteins and to a lesser extent of water and bicarbonate. This inhibition is suppressed by atropine, pentolinium and vagotomy. On the contrary, in chronic alcoholism (oral administration of 5 g ethanol daily for at least six weeks), the basal and post-secretin plus cholecystokinin pancreozymin output and concentration of proteins in the pancreatic juice is greatly increased, leading to precipitation of the pancreatic enzymes, and the intravenous infusion of ethanol is followed not by inhibited but by increased secretion of proteins.
(2) Wistar rats were given either 20% ethanol or water for 20-30 months. At the end of the experiment 10% of the controls and 66% of the rats drinking alcohol had developed pancreatic lesions very similar to CCP in man; as in man, alcohol seems to increase the frequency or to reveal a disease which may appear spontaneously. In the pancreatic juice of alcoholic rats, the concentration of enzymatic proteins and the frequency of protein precipitates are significantly increased. The protein precipitates have the same features as intraductal protein plugs. The enzyme content of the pancreas in the alcoholic group is either normal or increased, the number of zymogen granules being significantly decreased.
(3) In man, at least in chronic alcoholic patients, alcohol increases the concentration of the pancreatic juice collected after operation by a catheter located in the duct of Wirsung. It also favours the precipitation of proteins in the juice. These precipitates resemble the intraductal protein plugs. They are formed from the normal pancreatic juice proteins and may be redissolved at pH 9. The role of an abnormal protein found in all cases of CCP by Clemente et al. (1972) is not yet explained.
Conclusion
We propose this provisional assumption to explain the action of ethanol: the chronic consumption of ethanol increases the protein concentration of the pancreatic juice and the frequency of a normally occurring precipitation of proteins in the ducts. These intraductal protein plugs obstruct the ducts. They may be washed out by the flow of juice or remain in the duct, calcify and form stones. The local obstructions of the ducts are responsible for the lesions. The diagnosis and treatment of this relatively rare condition continues to present problems. There are now about 1300 cases in the world literature (Laurent et al. 1971) . Only a few cases will be seen in any large centre over a 5-10 year period. The experience gained with 5 patients treated in the Royal Victoria Infirmary, Newcastle upon Tyne, between 1967 and 1971 is presented.
Diagnosis
Hypoglycemia produced neuropsychiatric symptoms in all patients. Transient coma was present in all and 3 were admitted initially for neurological investigations. Whipple's triad, consisting of a blood glucose level of below 40 mg/100 ml with associated symptoms relieved by oral glucose, was established in all patients. Symptoms of sweating and tachycardia due to adrenaline release were less prominent than the neuropsychiatric problems. All patients had had symptoms for about one year before the diagnosis was made.
The immunoassay of plasma insulin was found most helpful; a high fasting insulin level was almost pathognomonic of a functioning tumour. Tolbutamide stimulates insulin release by the pancreas; a very rapid rise of plasma insulin was observed within five minutes of injection in 2 patients. The severe associated hypoglycwemia can be dangerous and the test was not carried out on all patients.
Cceliac axis angiography localized one tumour before operation; it was identified in the venous phase of the angiogram against the background of a gas-filled stomach. Negative angiography is of no value because the largest tumour in the series was not visible on an angiogram. Reports from various centres indicate that about 20% of tumours will be identified by this technique (McGarity & Braistley 1970) and the value of a positive diagnosis cannot be overemphasized as tumours located by angiograms have been impalpable at operation.
Management
The first step in management is to bring the hypoglycemic attacks under control. Diet and the use of insulin antagonists like ACTH and glucagon may be helpful. The ability of diazoxide to control the blood glucose levels should be assessed before surgery. Diazoxide is a nondiuretic antihypertensive drug which suppresses islet cell function, and should be given in a daily dose of 5-15 mg/kg. Some patients cannot tolerate the drug and develop nausea and vomiting, while in others the symptomatic relief may be transient. Some patients with malignant islet cell tumours have obtained good control with diazoxide. Side effects were pronounced in 1 patient in this series.
Continuous monitoring of blood glucose during operation is important. Glucose infusion is commenced before operation and the blood glucose level maintained at 80-100 mg during the operation. This level rises significantly within 5-10 minutes of the removal of a functioning adenoma (Landor et al. 1970 ). This form of control prevents multiple tumours being overlooked and the abdomen should not be closed until a significant rise in blood glucose has been observed.
Islet cell hyperplasia is an uncertain diagnosis and is very uncommon in all recently reported series (Karlie & White 1972). 
